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logical examination, whereas pulp diseases may be detected with 
the aid of clinical examination only. Pulp diseases are caused by 
a bacterial infection, by far the most common complication of deep 
caries, although even in the teeth cured of caries, diseases of the 
pulp and periapical tissues may well develop as late complications. 
In a survey made among otorhinolaryngologists, Longhini et al. 
pointed out that odontogenic causes of sinusitis were quite fre-
quent, even if initially eluding diagnosis. The authors emphasized 
that radiologists very seldom, if ever, described tooth pathology 
[11]. This may also be due to the fact that the Computed Tomog-
raphy (CT) imaging technique, as applied in diagnosing sinusitis, 
is not sufficiently precise to assess the teeth. Nowadays, new di-
agnostic possibilities have emerged thanks to a widespread avail-
ability of Cone Beam Computed Tomography (CBCT) [12], which 
facilitates the accurate assessment of maxillary sinuses, teeth and 
periapical tissues, and therefore makes it possible to have the 
pathological lesions in the sinuses linked with the ones in peri-
apical tissues [13, 14]. 
The present study aimed to identify the patients with pathological 
lesions in the maxillary sinuses in whom the reported symptoms 
might be indicative of odontogenic origin, as well as to establish 
specific causative risk factors promoting their development. An 
attempt was also made at having the established pathology effec-
tively linked with the earlier scope of treatment.
AbbreviAtion
CBCT – Cone Beam Computed Tomography 
CT – Computed Tomography
introduction
Odontogenic maxillary sinusitis makes a rather diverse group. It 
may be caused by surgical treatment complications, as well as by 
pulp disease, inflammatory lesions in periapical tissues, periodon-
tium disease, and complications of endodontic treatment [1–5]. In 
line with the findings of the review made by Patel et al., there are 
no current references accurately pinpointing the actual percentage 
of odontogenic factors in the development of chronic sinusitis [6]. 
Various authors estimate it to be in the range of 10–40% [1, 6, 7].
The close proximity of teeth and maxillary sinuses is believed to 
facilitate the spreading of odontogenic infections through the 
bone of the alveolar ridge, or directly in result of a discontinuity 
in the sinus floor [8]. Complications following surgical treatment 
remain the most common causative factor in the development of 
odontogenic maxillary sinusitis [2, 9, 10]. Complications in the 
area of  maxillary sinuses resultant from pulp disease, and inflam-
mation of periapical tissues, make a separate group. Inflamma-
tory lesions in the periapical tissues are detected through radio-
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the study protocol accordingly, and produced written, informed 
consent to participate. 
The description of patients’ complaints and their duration was 
acquired through an interview. CBCT scans were taken using 
a volumetric imaging system (RayScan Symphony Ray Co., Ltd., 
Korea). All images were assessed by a single observer (a specialist 
in conservative dentistry with endodontics, with 4 years of expe-
rience in CBCT diagnostics), under standardized conditions, at 
the same examination workplace using Xelis Dental – CD Viewer 
– Dental 3D – Pro. The lesions in maxillary sinuses, based on radio- 
graphic imaging, were categorized either as no lesions, a thickening 
of the mucous membrane, or a cyst. Both the diameter of a cyst, 
and the thickening of the mucous membrane, were measured at 
their widest point (Fig. 1a., 1b.).
Following a clinical examination, assessment of the teeth’s vitality 
with a thermal test (reaction to ethyl chloride), and comprehensive 
evaluation of CBCT images, an odontogenic origin of the lesions 
in the maxillary sinuses was either confirmed or ruled out. Teeth 
with any pulp diseases (Fig. 2.), inflammatory lesions in periapi-
cal tissues (Fig. 3.), or the ones revealing incomplete root canal 
treatment (i.e. missed out, or unfilled root canals) were deemed 
the causative teeth (Fig. 4.).
All categorical variables were reported as numbers and percent-
ages. Continuous variables were presented as means (standard 
deviation), or median (interquartile range), as appropriate. The 
Shapiro-Wilk test was carried out with normal distribution. The 
Methods And MAteriAls
Laryngologists associated in the Regional Branch of the Otolaryn- 
gology Society were requested to refer patients with suspected 
odontogenic maxillary sinusitis to the Dept. of Conservative Den-
tistry with Endodontics. The following exclusion criteria were ap-
plied: persons with oro-antral communication or fistula as a re-
sult of improper surgical treatment; additionally: toothlessness, 
age under 18 years, pregnancy, general diseases, i.e. confirmed 
allergy (aspirin asthma), massive nasal polyps, neoplastic dis-
eases, autoimmune diseases. In the period spanning June 2014 
– December 2016, 44 patients (29 women, 15 men) reported to the 
Department. Their age ranged between 19 and 69 years, and the 
mean age was 43 (SD = 13.9) years. All patients were advised on 
Fig. 1a.  Measurement of the thickening of the mucous membrane in the sagittal plane.
Fig. 2.  The first upper left molar with no inflammation in periapical tissues, visible 
thickening of the mucous membrane of the sinus floor cavity in the projection 
of the root apex.
Fig. 4.  The first upper left molar and second molar after incomplete root canal 
treatment, visible thickening of the mucous membrane of the sinus floor cavity 
in the projection of the root apex.
Fig. 1b.  Measurement of the cyst diameter in the sagittal plane.
Fig. 3.  The first upper left molar and second molar with an inflammation in periapical 
tissues, visible thickening of the mucous membrane of the sinus floor cavity in 
the projection of the root apex.
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the back of the throat (43.2%), facial pain (43.2%), and nasal 
obstruction (40.9%). The median duration of the reported 
complaints was 10 months (Q1 = 4, Q3 = 24). Patients with 
odonotogenic lesions more often complained of nasal obstruc-
tion, facial pain, and a flowing secretion from the back of the 
throat; even though this difference was statistically insignifi-
cant (p > 0.05) (Fig. 6.).
In 15 patients, an odontogenic origin of the pathological lesions 
in maxillary sinus was confirmed, 11 of them had more than 
one causative tooth. All 15 patients had 33 causative teeth. Eight 
patients had teeth with an inflammation of periapical tissues, 
including teeth after incomplete endodontic treatment. Note-
worthy are another 2 patients in whom no inflammatory reac-
tion was observed in periapical tissues, while the causal teeth 
revealed incomplete root canal treatment. The remaining 5 pa-
tients had teeth with pulp diseases without any inflammation in 
periapical tissues, but in 3 cases those teeth co-occurred with 
the teeth with changes in periapical tissues. It was established 
that inflammatory changes in periapical tissues were associated 
with a more frequent development of lesions in the maxillary si-
nuses (p < 0.05) (Tab. I.).
Out of the 15 patients with lesions of dental origin, in 14 the caus-
al teeth were referred for endodontic treatment, and in 1 patient 
– for extraction. Only 1 patient required surgery after previous 
endodontic treatment of causative teeth. In the remaining patients, 
overall improvement and disappearance of the above-referenced 
symptoms was secured, following a root canal treatment, or an 
extraction of causal teeth. Patients with the non-odontogenic le-
sions and with no changes in the maxillary sinuses, were referred 
to an otolaryngologist.
Chi-square test was used to compare categorical variables. The dif-
ferences in distribution of “mucous thickening” between “odonto-
genic, and non-odontogenic” were compared by Mann Whitney 
U test. All data analyses were done using Statistica v. 12 software. 
P-values < 0.05 were accepted as statistically significant.
The study protocol was approved by the University Bioethics Review 
Committee (Ref. No. KBET/34/B/204 and No. 122.6120.141.2015). 
Imaging diagnostics were financed out of the statutory project’s 
resources (Ref. no. K/ZDS/004589).
results
Based on a clinical study and an assessment of CBCT images, 
22 (50%) patients, out of 44, were diagnosed with non-odontogenic 
lesions, 12 – unilateral, and 10 – located on both sides. In the case of 
non-odontogenic lesions, a thickening of the mucous membrane was 
noted in 15 (68.2%) patients, cysts in 4 (18.2%), whereas in 3 (13.6%) 
cases of bilateral inflammations, both changes were encountered.
Nevertheless, in 15 (34.1%) patients odontogenic lesions were di-
agnosed in the sinuses, in 14 cases – unilaterally, and in a single 
case – on both sides. Further assessment of the patients with odon-
togenic lesions revealed 12 (80%) with a thickening of the mucous 
membrane of the sinus floor, and 3 (20%) with cysts. In the re-
maining 7 (15.9%) patients no pathological lesions were noted. In 
the radiological image, the non-odontogenic lesions proved larger 
than the odontogenic ones (Fig. 5a., 5b.).
The symptoms reported by patients were diverse. Patients usu-
ally complained of headache (50%), a flowing secretion from 
Fig. 5a.  Thickening of the mucous membrane – odontogenic and non-odontogenic lesions. Fig. 5b.  Diameter of the cysts – odontogenic and non-odontogenic lesions.
tab. i.  The incidence of pathological lesions in maxillary sinuses and the presence of inflammation in periapical tissues. 
riGht sinus leFt sinus
No lesions Mucous membrane 
thickening
Cyst p No lesions Mucous membrane 
thickening
Cyst p
Tooth
No periapical lesions 20 (90.9%) 10 (58.8%) 5 (100%)
0.02*
15 (93.8%) 15 (65.2%) 2 (40%)
0.02*
Periapical lesions 2 (9.1%) 7 (41.2%) 0 (0.0%) 1 (6.3%) 8 (34.8%) 3 (60%)
*p < 0,05
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a result of pulp diseases only, whereas in the case of 3 patients, the 
teeth with pulp diseases co-occurred with the ones with changes 
in periapical tissues. 
Brullmann et al. pursued a retrospective analysis of the medical 
records and CBCT in 204 patients, in which they demonstrated 
that any decayed and non-vital teeth contributed to the changes 
in the mucous membrane of the sinus floor [13]. Matsumoto et al. 
carried out a retrospective evaluation of medical records, CT and 
OPG in 190 patients with unilateral sinusitis, whereupon they es-
tablished that in 80% of cases, the inflammation was of odontogenic 
origin, while in assessing the potentially odontogenic cause they 
took into account the result of the tooth vitality test [16]. In our 
own study, odontogenic sinusitis was bilateral in a single case only.
The substandard quality of endodontic treatment should also be 
considered a potential risk factor in the development of odontogenic 
inflammatory changes in the sinuses. This happened to be the case 
in our own study, where incomplete root canal treatment was en-
countered in 9 patients with causative teeth. Not in all cases, how-
ever, the inflammatory lesions in the periapical tissues were found. 
It should be highlighted, though, that inadequately filled-in root 
canals, or the ones omitted altogether, may easily become a poten-
tial source of an infection. Due to a specific structure of the maxil-
lary bones, bacteria encountered in the untreated root canals may 
cause infections and spread across the bones, while finding easy ac-
cess through the Havers and Volkmann channels. As nowadays the 
number of patients opting for endodontic treatment is on the rise, 
it may well be expected that the number of complications in the 
form of inflammations of the maxillary sinus would follow closely.
Persistent symptoms of sinusitis should prompt the attending den-
tal surgeons to order a much wider scope of diagnostics, and incor-
porate dental examination and CBCT as the standard procedures.
conclusions
Inflammation of periapical tissues, pulp diseases, and incom-
plete root canal treatment are instrumental in the development of 
odontogenic lesions in the maxillary sinuses. Odontogenic origin 
should therefore be given primary consideration, while assessing 
pathological changes in the maxillary sinus, particularly in patients 
with a chronic character of the disease, as well as in the cases of 
a unilateral inflammation. A thorough dental examination, in con-
junction with CBCT imaging, is believed to facilitate effective de-
tection of such lesions.
discussion
The symptoms reported by patients were characteristic of chronic 
maxillary sinusitis. Their persistent nature at the time of referral 
to the dentist, seemed clearly indicative of the odontogenic causes 
not having been given any consideration whatsoever in the initial 
phase of the treatment management. Hoskison et al. emphasized 
that over the years the number of patients with odontogenic si-
nusitis increased [15]. In a survey conducted among otolaryngol-
ogists, Longhini et al. pointed out that odontogenic causes of si-
nusitis were frequent, although initially misdiagnosed [11]. In the 
present study, the average persistence of symptoms was around 10 
months. Regretfully enough, no association was established with-
in the study group between the reported ailments and the actual 
etiology of the sinus lesions. 
The presence of fluid in the sinus, endodontic material in periapi-
cal tissues, or surgical treatment complications pose no problems 
in CT diagnostics. However, comprehensive imaging of any patho-
logical changes in the teeth and the sinus floor may effectively be 
facilitated by CBCT only. Furthermore, even the absence of chang-
es in periapical tissues may not rule out their odontogenic origin. 
Pulp diseases causing sinusitis may effectively be diagnosed with 
the aid of clinical examination only, whereupon a vitality test is 
crucial. In the present study, 11 patients had more than one causal 
tooth, and the most common cause of odontogenic lesions was 
periapical tissue inflammation. In 2 patient’s sinusitis developed as 
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